Identification of target genes for EWS/ATF-1 chimeric transcription factor.
Chromatin immunoprecipitation is a useful technique to detect in vivo direct interaction between any transcription factor and its binding site on genomic DNA. We applied this skill to identify the direct target gene for EWS/ATF-1 by coupling with a GFP reporter assay. This novel approach isolated 62 of cloned DNA fragments responding upon EWS/ATF-1 expression and 16 of 62 clones included putative ATF-1 binding sites. Further analysis revealed that six of the cloned fragments included possible regulatory regions of ATM, GPP34, ARNT2, NKX6.1, NYD-SP28 and POSH. Most of these clones upregulated reporter activity by overexpression of EWS/ATF-1, suggesting that putative ATF-1 binding sites in these clones are functional elements for ATF-1 in vivo. Consistently, endogenous expression of these genes was upregulated by EWS/ATF-1. Interestingly, the clone containing the promoter region of POSH, which is known to be a strong inducer of apoptosis, repressed reporter activity by overexpression of EWS/ATF-1. Correspondingly, EWS/ATF-1 expression decreased endogenous POSH expression, suggesting that six isolated genes may be involved in direct regulation by EWS/ATF-1. Moreover, induction of POSH brought apoptotic cell death to KAS, the clear cell sarcoma (CCS) cell line, suggesting that repressed expression of POSH in CCS may be relevant to the normal signaling pathway in apoptosis.